Regulatory roles for sphingolipids in the growth of polarized neurons.
Over the past few years, our laboratory has focused on defining the regulatory roles of sphingolipids at various stages of neuronal development. These studies have been performed using primary cultures of hippocampal neurons, which are unique among neuronal cultures inasmuch as they develop by a well-characterized and stereotypic sequence of events that gives rise to fully differentiated axons and dendrites. The data demonstrate that sphingolipids play at least three distinct roles in regulating neuronal development, namely (1) that ceramide enhances the formation of minor neuronal processes from lamellipodia, (2) that glucosylceramide synthesis is required for both normal and accelerated axon growth, and (3) that at both of these stages of development, ceramide induces apoptotic cell death at high concentrations. These observations are consistent with the possibility that minor process formation and apoptosis are regulated by ceramide-dependent signaling pathways, whereas axonal growth may require GlcCer synthesis to support an intracellular transport pathway.